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emends as tc-r&tmc, £fc<Dmmmm*m< 
f^att^HSWfctts-aTvsiiifltA^aj (i i D , 

flftftttiftffi ( I O T) »<:«:, flBteWfcflyf ;* ^ Mftft 
5, gttQg&ftMtfjfittStiS. 



r DMAC 



-5 



3 O-A/UDMA/U 



J i t \ iot\ 



A 
A 



8 ^ 5*-gAa 



o 

<; 



go 



a 

r.ri 
a: 



2 



<4r 



ID 



4 X-Vt-SjKT. 



OSC 



CPU 



DMAC 



-1- 



BEST AVAILABLE COPv 



*DMAE»*-*IB®ffl3»infc:43^T, E-r*— S>f* 
&tf—%.(DJ ?i — 2/ -r — £ ' USSt^ W X © ?VI/— 7" 

T'&%m\ tvwx^vi/— ytcfijtj^Tx im^sa^ 

j^DMA|gai«n*iB«A*». Sif§ii±i73g|5, ^ 
*UfeJ:tfEBI8ff«8i:, MI2DM AfiateSdOTsag 

1 tODMA3Vhn-5i:, CPUt, f5IEBE^#S§§ 

WESMmSSS £ ffffl^- £ ;>< U i: <D D M A 
IEjM**JSil-r 5^ 20DMA3>h n— ^ fc^jt fcB 

S©Jai»MJItffi^lifl^*ajfciii«ffl**fc:S;s»ci!l D 

nsoiiBic^tjiiiiffijysEi&snTi/^cfc^waifc-rs 

[00 0 1] 30 

an. E^fffigg, ^-y^^'jfoitof-^^ 

[0 0 0 2] 

MfcA** GKT ri 1 tj fcBMrrs) £*\ yy> 

T riou i:B&*fcfS) ffittttfiSBSSOMT*© 40 

x— -f* — 2*7*— ^/^*ilCTDMA3E5M 

So 

[0003] 0 6 «\ ^cd£. o *^<Dmm$mmv> 

7n7^M0T$« o S 6 tCfcl^T, lfiDMAC 

fiiSSx-^t&^^-'A 3&±n— MDMA/U, 4 
BUT, 4-18/^77, 5»iI0T\ 5 - 1 



) W6-2214 5 

2 

OtiDMA C x 1 1 te^T.TA^XT'fcS,, 
[0 0 0 4] ®(SWBa«EEfcA**n*ffi«7*-**4^ 
I I T 4 iD/Vy7 7 4 - 1 (C^oft^?^ Rff^ffi 

2^^-U 7fCDMAfKS£tXSo Scfc. ^— >7^iJ7 
l/^ofcA, I 0 T 5 0^7 77 5- 1 ADMAgiaifn, 

aasn*. *n&©iBjas©W8iitt, DMAciofc^ 

oTfTtotlS,, DMAClOti, i/Xf i/U 1 1 *M 
[0 0 0 5] Xt)Z*ircmB ; r-*%:nmtL-Cl3< ! & 

H«7*—*fcLTHtfrr*»gs*:H\ s»#fi«6 

tCQPiTcODMAKiMti. DMAClCioTSMn 

So 

[0006] wMn&&me>£8ixmi&m** -<*-v 

fiPllBTODMAlBaSjWeTLT^Sl?*^^* f&<Q«fi!c 
»HTODMAlEaJ*fT5ci:tttfl3(E*v\ 09*. tf, I 
I T4*6^-^t!; 7^DM AlBaStfStlTV** 

frS> I OT 5^\CDDMAte^mfx.^:l\ 

[0 0 0 7] ±E©J: 3 fcHiMassswcwrs 

ffifcOSaRfcLTtt* fffl*.tf % WH!flH62-17fi374#& 
IB. ttHflH62-266922*4*«S;fl<a&So 
[0 0 0 8] 

cawawft l «fc 3 i: -r s sum (r$MM) mm t fc« 
•7*-**DMA<Bs-r*»fi^H¥3«ui*, ffiifca 

[0009] (.mm&cDMW) m i a, fi^ois^a 

fett S W * - is 7 s - ^ / ^X O^fflttjJi^SiBJf S 
HT-feSo tjystt, I I T*»6a«7*-^*A73f *R 
ODMAltejzi, JEaB«Wl-r*BflDDMA<Eai^ l'^- 
^x-^/^X^-iiUTfDDMAteStix lilOfiltf 

(■Y) <fc3fC*5o. «£oT, Wl^.tf, I I T4fr 

fcA^UfciS^-r— 2/^^eU 7*^5. IOTS's 
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3 

Co 0 l o] £fc, iiS<DgSl;:'i'^-i'*f-^^U 
fc 0 0 7 (a) « s n I TA2U cOfciMc-T ><->r 

— ^x^^ftT^SBfRgrtfcfei^-c. -<*—i?T 
[0 0 11] #ac* ^oidKtefflSti&^BSBgtf^-f 

sis*, iHHjrrso @8it se5R©iS{ti!iagE^i5 

ttSH^-tf-^'X^-i' ^ -S^-*^X<D&fflB#|ig;&I&BJ§ 
-r&0T*fc£ o 0 8 tC&l^T, 5 OtefiA-tMX, 5 1 
feWMV^X, 5 2, 5 3ti7-T>|SI^fs^ 5 4, 5 
5 (i^— v^^ift^ 5 6(i, lX+t>OWl'0 
-r^-i/f- *^7.&&mm. Si , S: teT^-f^ 

Co o 1 2] g^-t^xs o«, wmtummmT-wmL 

So JS^-9--rX5 i«\ 4-A*lL<fc5i:LTV>Sfifi3© 
-tf-i'XT'fcSo 8fot, 11^X5 ltt, fcftc+M'X 

X5 OCD#|75"Ir] (X^-f^^VTSTrRj) •CCDfi^cDll-e 

X5 0©«*lft (X^^YMCfctLTilft^lR]) T- 

CO 0 1 3] B^A^B^X** RKO-y-YXi: 
im&%:<. fiA^XS OKO^TfTfetlSo t£o 

<DTfcs#, ^nsogp^tc^LTfex^+^tT^n 

So 

Co o 1 4] ft&apf&sitii&ts-pfi, i i t 4&&m 

T> i"*— S>?*— 8 ttBHSA^OfctotCiM'Sn 

•So ep-s, x^+v^-rvsi <D«t5tcjifii€)±^:x+ 

•V^-TS^-g-T'fe, X^-^y^-OSi <D£vlzWiffitf 
SUTV^So 

COO 1 5] ^fflRO. -r^-^-r-^/^X8^c5WLT 
X8ttIffl*n4K UoT, 0 7 (D) tCjSLfcJ:? 



(3) (ROB? 6-22145 

CO 0 1 6] 

**DMA«oas-r*iffl*MaaaBk:43^T, ts-r^-s; 
T'-^/^ottffltt^-^offli^mwiffifc^wu arc 

Sift*— £<D^*— S/V-*Axg#7vWX©?Vl/- 
:7 > T*&sm 1 r f /WX^;l/-7 p fcfiJD^T, HifBaa&y 
^RSO-'f * - 3? 7*— * 1 *Xg&7*/ W X <D XT*£ 

^ ffiffl L fc V M3©#M 0 Mi T S -f * - S*T- * / 7 

COO 1 7] Sfc, ^^->*f-^/U?^LTI§f 
-*#DMA^*tt*iIi«AaaR 

s?* * U «fc tfffifgff t , Ml 2 DMA K^^rSiJtai-r 

Sf§ 1 ODMA3>h D — CPUt, t&fBffi&3# 
MAlBaS*ai»f *»2<ODMA=i>hn— 

*£E»ff fist: w f?^Ts-r^-^7 ? -^^x7'-tr^ 

CO 0 1 8] t)fflEB««WISKjEli#^£t|SKfiHS 

sctfca^So 

CO 0 1 9] 

•eso ^e^-rsc^tcj:^. i i t. iot, ffi*g#s 

3di:A^Rltti:^So 

CO 0 2 0] 4 t—SfT—Z'iXifis ISl^M^L 
CO 0 2 1] 

»cKwrs. ait, *%Bjcoiii^iaa^fflcD^a'y^ 

^J58%S-To ??#fi0 6tDfecD(c^iSL^ A, BfiffSI 
1 2tif'^-y-r-^/ < ?X7'-(f^— > 1 3« 

-r^— >*-r-^/^x8coffiffliij9ST^ra^^-r 
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[0 0 2 2] ilTli. ffiJ8#fi«*2 0j**.T^St, 
©*^LTi/>3#, Cfttt, 100iB«*2»f!lU » 

[0 0 2 3] ^H^ty^ftBSfBi;^- 

*/*X8©ttflMI*t!|»)l3T*. tLT, ST 
W\ 3W)»pfcfl!loTfT3. IPS, 

(Dig i »fesaa-»fBaft*««s-sofflfe:ia?e*tiT 

®»2«jMI3-fJ9aT6nftB||ill*, I IT^IO 
«HWI«*4KRfflJI*TV^*»&K:«:, ffiStfagggcDcfi 
ST-5. 

JBO'J^XXHI* (REQ) *(UU 

* (ack) *a»8i-3T«WBr*o 

[0 0 2 4] I IT4i:IOT5(c5tLT, SlfJtf 
So BPS, I I T 4 t I 0T5O»tf»8B, SSMlftS: 

[oo'25] «i*ar» i i T4»ftt5^ -r*- 
— ^©iSST-^ty c a < n m "f— z nmx lt*5. 

*tttt/*y 774-1 teV»r> tzA,\2>i)\ ffiJtSJGUlH: 
[0 0 2 6] CftKttU EEAI#58gA, Bfctt, I I 

wpwrnsmt > ejsfc f?± l it <o mm l ^ 9 r 5 c t 

*m*«. fcT. ffiSSfagfgA, Bffl#t5DMA 

oaToflKtjafflH:, I2ijtt?tx5, 0i©0?i©± 

[0 0 2 7] @9t±, #?gHJ!©iIi®4£IfgHfC:}3tt<5fli 



(4) #§fi¥ 6-22145 

(5 

T-fe^o fl^tt, B 8 CtUi, 
H'l'XS 1 ©!1^^*-^X^7-— T*M*^tK 
©8S«f*— 1 1 T4*iBTX* , r*«**Wfci: 

[0 0 2 8] 08i:iat3n^li, -I' ^—i/f—Z 

©X**>©B$©:Kf&;& 
/0 SMWSfU *©l!lSJtMttHWHItf I IT4tIOT5i:£ 

^stcsijD^Tan, i 1 t 4tcfij9^TP.nfciij^# 

ffiB3fHB©3-5, 7^>HW«#5 3#mTV"»5B*|lflrtl£: 
JB"r*«ia*ffi«p|fflTO*x I I T 4*M'*-v ? T f -* 

[0 0 2 9] X*+>3b»jaff LT, «SHJvrX5 1 ©IT 
SI©Tffl©T73©X^-v>^-Y>'S2 T(iDX+ty(:^ 
Si:, 5^:yHWffi5 5 3l4fcl±Jf»0fc38:Sfr&, I I 

I I T 4fCflJ9aTStlTV^flJ^m{si^©rt. II 
T 4 itf^SWKl&fE LT V>£ Vsfc 5 (gW-^sfc DSL ©g& 

ffiSS#gSgASfcttBfC, ■J^—iS"r—$s ; \7s8% 

[0 0 3 0] C(D&r>\z-f2,ct\z& 0, -Y*— ^7*— 

jo Ets&a, #5*119. wm&jjmtt. mmmjmcno 

[00 3 1] (-Y^-^-^/^XZ-lf^-©^) 

M5©^ a^a^^iijoT-r^-^x-?/^ 8 ©^« 

J fOS#Wa:«lJS*3S , r. H3fC*^T, 2 0 — 2 5 fi 
2 6 — 3 0ttDyiJ-y7'7n>y7', 3 1—3 5 
tiANDIHSg, 3 6~4 1iWy;<i-^|Hll8 y 4 2, 4 
3 (i 0 R 4 4 — 4 7 ttffl««-C» £<, 

40 [0 0 3 2] M^2 4fCt4, 0 1 ©fgjgfi 1 3A^P>© 
^n>y^^A73?ns D7';77'7ny7'2 6~3 0O 
^n^A^s^fc-^iteftSo D7'J >y7°7n>y7 p 2 

I T>T*— 7;WS^*ttj'r. E4fC. ^nyi't I IT 
-f*— ^;Hi^OJfiJBH*^f o I I T-f^-y;bii^ 
tt, ^n>y^fffl©^ 1 70nS) 

[0 0 3 3] D7'j77 , 7P77 , 2 7~3 0(i, -f*- 

50 xxhit^TO^ *ny*fcHJHLTiMrr*fc 
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J6©«>©T*fe3„ D7'J7r7D772 7f;a, I IT 
72 8{C{i, IOT5^f.(7)'Ji'XXhi^A7]?n 

So 

[0 0 3 4] CtlSfrS©^^ 2A^3ftg?CDAND 

ass 3 i , 3 2©-^£oa?3^(c, ^n^nA^sn 

•So AND[sl&3 1 ©fe?— 7?©A;fri^fc:{±* I IT 
-f*-7;WI#tfA7J2n, AND0S8 3 2©&3 — 7j 
©A2j«H?fc:fcfc» I I l^^-yjim^^^^—'}'^! 
&3 6fC<fcoT£SteLfcfc©tfA*l£n3„ 70 
CO 0 3 5] tfcoT, AND0S83 1 , 3 2 fd\ I IT 

ft. ^Ottffi£D^FtCD7U 7 770 772 6, 2 7*^ 

ff»4 4, 4 5£iiiTttJ7j£ft5 0 
[00 3 6] D7'J77"7n77"2 9, 3 0A^a, E 
$8#gg§A, BA->a<DU^XXhA^n<y^fC|ll^LT 
W7j£tt£tf, ^ftSte. ^tl^n3A73^?<DAND 
0SS3 4, 3 5©l-3©A;&MmcA*S*l5. 3A7J 
^©^©ffl© 1 OfCfi, 2A:W?©AND|a]Sg3 3 20 
OfflMAASnS. ANDEIIS3 3©20©A**H? 
li, -^n-Fn-Y^^— £|5]gg3 7, 3 8^iT« AND 

ma 3 i. 3 2©w*4s?fcssR;£nTva„ ^t, 

A N D(elSS3 3 IIT4, I 0 T 5 ^IDT-ZS V v 

^ft^tfv^ftfeajT^&iMt©^ /M^tii^-rso 

CfttCiS, I I T4iI0T5Wi'/y7^I§ 
Ett#S»A. B'\©7 , */yys>e*.fc»)fex <B 
5fcWCtH*"r*ci:«Wll6i:*n* (SUM 0 
[0 0 3 7] Eff#fi»A, BIBT?©flKfeWffitt % ffl^ 

ffl*W©i$fcii % ffittfl««A#«$te**u n-©B# 
Kit, ffiB#*»B3&<«5fe*n*. BP-S % ®5tm#AVN 
-fOBSfctt, 0RSB4 2 *»>/v«riWH*2Ftu AND 
HIES 3 4©fg3©A*/4imcA7JSft, 

y^7D'V^2 9iDajT^htf, fniiAND@K3 

[0 0 3 8] M> 2A;*j($?©ORIhI8§4 3©-#© 
AAW^tefix /vY©flBMHW-f>/*-*iai5 4 lfc: 40 
J:DD-(c^txTA7J^n^o ffiKfaSSgAfr&OU* 
xXh*<D7 l J77'7n77 , 2 9 ;fr>i3fcb7J£ftT^5t§ 

; e-n*w/^-^mss4 otctoTn— {c^tifct 

©#, ftfi73©A*4S?(cA7J^n5o ftoT, OR HISS 
4 3!tP6»i % /vfOtftfjttttifcW, tfc^T, ANDlsJSS 
3 5»±y-ha!-yttl«te46-f> E«#fiHBfr6y* 

ixhtf*9tt, ff^i#sg§B'N©7^yy-yv ? fg^ 

ttttlStlfcVN, C©*3K:LT, ffiSS{$fif§A©7?©ffi 
9tfflmzt\Z. itto. Etatt5«B©£«r£Ea#5gg 
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[0 0 3 9] <X^ — ->*x— ^XT— — ©S&ftO 

§^-YAf + -htfe5. 05 (-O it, 04 (a) £ 
IrICI I TJ*— TVHfrSfT-fe-So 05 (o) It. C(D 
I I T-r*-7;HS#*ateieiB*»8ija*(fi[«p|iB»c» 

fflu ffloaTjaffij^ifiyastttsnTv*! it 

4 I OT 5 fcfc, Y*— S^t*— */<;*8©fflffitB*3!S 
SfcWUSTfettiH^LTV*. rij tfS^AftT 
fe^fija#{4^H{i I I T 4 fCffifflttB«ffl!>ST5ftfc 
B#HT&SCi:«:;SU TOJ ^S^AtlTS^flja* 
ttttMtt I 0 T 5 fcfiM«^J& sST&nfcB*M-Ztt9* 
Ci:^LTI/>So C©fiJt>M$Ty\ 03©AND[§ISg 
3 1,3 2 © 2 0©A7j4£?©[^ — 2r©A*j4H?K: % 

[0 0 4 0] 05 (X) {± x I I T 47b->e,£Dy ^XXh 
(03OD7'J 7 7'7n7 7 , 2 7 ©ft?}) T$>5 

(0 9© 5 3) fcSfSLTttiSft*. 05 «0 ttl I 
T 4'\©7^>"j7-> , flf Oh.it, 05 

(-) O'J i»xx MWtH«nT^4«HrtT?to 

r, 05 (n) © r i j tfwtxtiT &zmmm&mm 

<OB*{CO*, tti£tl$ (H3©fl^ti*4 4) . *■©«£ 
WttfSIBfc, I I T 4li^^-yf-^;W8^Blc 

«flrr* 0 05 (m) -p r i j *<»#AnT*stua* 

[0 0 4 1] IOT5tfHIIW>!->*f-^U8? 

05 k roj tm^xnx&^mmmaLmm 

T?*S 0 ip-fe. 0 5 e\) OIOT5A>60'jmh 
fl*l (@3(DD7'j77 > 7n77"2 80(i)A) *<tfiStl 
T^5RBrtT-2BoT, 0 5 (n) fc TOJ #S#Aft 
T**SUa#ffll^|IH©^K:, 05 (h) OIOTS'XO 
79SV>y (0 3 ©«*§*§} 4 5 _L©M#) tftfj £ 

[0 0 4 2] ffiKtfffi§§A, Bj^S-f^-: i>7*— 

5 tt, I I T 4 43 £tf I O T 5 «fc K) tffijfeHHffi*<fi < ? 
tiTV^OT, Ky^x^HI#36CtH«nTV^S«PMrt 
■P£oT, I I T 4£fc« I OT 5t7^7 V -r^ff 
j^W*tlTV^«:V^WS*ffi«F|IB©*K, -fpt-^T*-* 
AX 8 ©ffiffl**^* 5tl5o 

[0 0 4 3] ffitt#g»AfcB©ffflTtt, Sffiff 

fi»A©?sr*«ft-r*ttt»T^«fc'r*. c©®^ 

tt, H3 0flf«2 5e r/vfj ©fiKfe^*#**c 
i:(ci:Dj*46P.n5o "TSfc, 0 5 CJ) ©£I8#5S 

A'\©7*>'yyy®#»4 % 05 (?■) ©jeis#s§§a 

^6©y^xxhfl^*'ffiTV>«^ia©rt % 0 5 oto 
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z>o ^(owmmammt. as tc taj t®%& 

[0 0 4 4] EStfafiggBfi, 0 5 (50 ©'Ji'XXh 
fi#%tHLTV>*WfMF«iT*-3T, IIT4, IOT5 

fts (05 oi/) ) . *©MyjJiHttisi»w\ 0 5 (/v> 

fc Tbj i:ej*i&*ftTV^SBfllllTS&tK cobbi:, yo 
E»$fig§ B \±4 8 C ttf 

[0 0 4 5] iCiTf, E**H*S»fc2 0j*it-CVS» 
£*: fiBBMffij&Hft <?nT^8 E43#58g04UI# 
jiftSfcV^MttWIiT**. B2tt, E8f#ft»*2 

tSit'feS. Cftfi, I OT 5^<Z>fcH*»J&L£#£, 
ESS#S§§A, B-^cDjaa^rMfTbTfToTV^^-g-^r 

[0 0 4 6] 02 OO te, ^-v^-^XCD^ffl 20 

*U ^©'t'fcStjiSftTV^^ TOJ fct, IOT5tf 
ffilLT^SCi^U TAJ, rBjti. ^tVfft 
EUSffStfA, BiWMUT^«!:t%SLTV>«. 0 
2 (n) 0«2rflfc3lfrftfc*»tt, E»#«8A-e«> 

iaawffctu DMAteas-r«fc^*if«7*— 

6ft«*-CO^IB**U 0 2 (f) telftWTIfc^ftfc 

$5Bi«tt» KflraTWBftfcMfcT*— #*DMAiearr 

*Wwl£ftS„ 0 2 0\) «, EffiftfiggBT* 30 

[0 0 4 7] Ettftfigg A fi, E*§#fi#§ B J: t) <g$fc£ 

ft^fc{E^LTv>s3b>e>, ffi«#s»A<DAaa«<»7r 

Si:, I OT 5*V^— f*f-?/U8*SfflUl^ 
^fiJ^^&^Hfcti, EttWSSAtfttfflT*,, LA -1 
L, «ia*ffiWIHH'-10«*fctt» E*S#S2§A<9M 
In- 1 A'', SiJS#ffi«FW-T- 1 flDMJi6»ST?K»7L 
T^4*ofcO-P, ffiBffifiSgAttffiffl-rSC i:f±W5tE 

[0 0 4 8] ^<Di§£-fC«, DMAfiSSI-SfC^aiS 40 
#f*— **Mf6ft**-p0J&g^- l 5ilej?xT, SU 

*sgBtcaffljy«=pi«ft*. 
[0049] mtm&siBtoa^sMiSLifis wcExms 

g§A£9ffi<SftTi,>Si:, MBB©J:3K:» EifS#gg§ 

p., Ettttgf§Bft^!£LT^SEfflMi£a&9tt« E 
«#fi»A*<fflaLT»/''*iii«ffi«©«ii!±t), *£Ifc jo 
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iSftTLS^o 

[0 0 5 0] ^ft^iEftfSrc&fcfi, 1 0<Dffl{&fi[)£lJi 
J&»**S-PO^c|>T?, Effitt58iN0ffi£sJ3{fr&£H 
LT-^ftfcf «fcl,\, 00*. f£, 0 1 (DC P U 9#, — 
K^iS^fC (#!l, 1 0 0mS(C 1 @) , DMA C 1 0<D 
ZFUX^y* (0^-T) *^r.*-"rsc: i:£J: 

K<E*-£fttf «fcv\i 
[0 0 5 1] 

[%0Jl©3ft*] Oiifi^teiBK, #fgHJf©IIiti$aaS» 
T*(i, l^H^JSJIiffiWIHIfcv^JBWIHfc^tUU. *ft 

I IT 4, IOT5, EStfafifg 
A. B^fre,, v>oi?*,'J^xxhm#*Slt{\f^SC 
i:tfttt3fcS a *<Dfcib, >*f-^;U8%I^T 
E^f 1 - * * D M A |Ei£ Lft ttftfcf 4 5 4 V 3 

[0 0 5 2] -YpC-i/T 1 — ^W8^, RI^MfT 

bTStJftsaHROWHofiBlK:, tttEtUS^ift^ROV 

[0®£Offi*^|KB^] 

[0 1 ] *^B^OH^a^«c0^n -y ^jg/£0 
[0 2] ffitt#fi»*2 0Jl*T^*»&©-l'*— S> 

[03] JX—ifT*— ^/U7- ©flWS*^*- 
0 

[04] tuyftl I 7^*—7,\ / {g J >§<Dmmm 
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